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DEEP STABILIZATION BY ADMIXTURES
STABILISATION EN PROFONDEUR AU MOYEN D’ADJUVANTS
Gôran Holm
Swedish Geotechnical Institute
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SYNOPSIS
Deep stabilization by admixtures are used worldwide in soft soil deposits. There is an increasing use mainly in infrastructure projects. This paper deals
with some important factors to be considered when using deep stabilization by admixtures.

During recent years the use of deep stabilization by admixtures has in
creased substantially in many parts of the world. This increasing use of
the method is due to the research results concerning suitable admixtures
in different soils as well as design methods and testing technique and also
the development of new installation machines. The method is used in soft
soil deposits mainly in infrastructure projects.
The following is concentrated to some important comments on the sta
bilization o f clays and organic soils.
A modern machine for producing deep stabilization by admixtures makes
columns with a diameter of normally up to 1.0 metre. In order to make it
possible to stabilize a wider range of soft clays and organic soils than were
possible to stabilize with quicklime mainly different types of cement and
combinations of cement and lime have been studied. These studies show
that with a combination of cement and lime with a proportion cement/lime
in per cent o f about 90/10 to 75/25, it is possible to obtain several times
higher strength than with only lime. With this admixture it is possible to
obtain a good stabilizing effect also in some organic soils, e g a clayey
gyttja.
The compressive strength in the stabilized soil increases with increasing
amount of admixtures when using cement or cement/lime as admixture.
An example of this is shown in Figure 1.

Figure 1. Results of unconfmed compression tests on laboratory mixed
samples 28 days after mixing

From this figure can be seen that very high compressive strengths are
possible to obtain, even as high as 5000 kPa. Characteristic for these high
strength stabilized soils is the brittle failure. In Figure 2 is shown a typical
load-deformation curve from an unconfined compression test performed as
a sample from a column obtained by core drilling. The unstabilized soil is
a very soft clay with an undrained shear strength of 8 kPa and natural
water content 100 %.
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Figure 2.

Load-deformation curve for a sample taken with core drilling

The deformation at failure is only 0,77 %. The major part of the strength
is lost when passing the peak strength. The residual strength is only about
600 kPa, which means about 10 % of the compressive strength. This fact
means very little interaction between the stabilized column and the soft
soil, which is different from the case when using only lime as admixture.
In practial design the interaction between high strength columns and the
soft soil is neglectable.
The brittle failure and the very low residual strength inplies that the de
sign method and the choise of factor of safety have to take this fact into
account. The deep stabilized column has to be considered as a pile. For
this high strength columns it is important with a high degree of homogenity. This is clearly seen when using a statistical approuch in design.
An improved installation technique would therefore be valuable.
Another important aspect to consider when using high strength columns is
the load transfer from the bottom part of the column to the firm soil. The
installation technique has to produce a bottom of the column, which makes
load transfer with only a very small and acceptable deformation. The mix
ing technique and mixing tool has to be designed accordingly.
The method for testing the stabilized columns has to be chosen with re
spect to the expexted properties of the column. For high strength columns
core drilling is used. Unconfined tests are performed on samples from the
core. The amount of samples should be great enough to permit a statistical
approuch when determining the design strength. For columns with lower
strength, for example when using columns in interaction with the soft soil,
a penetration test with a specially designed vane-shaped penetrometer can
be used. Lately a reversed penetrometer is used. This means that the vane
penetrometer probe is installed below the bottom of the column in connec
tion with the mixing of soil with the admixture. This technique has shown
to be a valuable tool for testing the length, the homogenity along the col
umn and the strength level. Lately rock drilling with registration of the
drilling paramétrés has also been used. The registrated paramétrés are
velocity of penetration, rate of rotation, penetration force pressure, torque
and flow o f water. Promising results have been obtained.
Deep stabilization by admixtures has been developed during the last years
to became a method with a great content of engineering judgement. With
respect to the function of the stabilization, the nescessary level of the pro
perties of the column, the type and amount of admixture as well as design
method including factor of safety and finally testing method has to be
chosen.

162

